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I. 


AEROHEATING  (PRESSURE)  CHARACTERISTICS  ON  A 
0.010-SCALE  VERSION  OF  THE  VEHICLE  3 SPACE  SHUTTLE 
CONFIGURATION  (26-OTS)  IN  THE  LANGLEY  RESEARCH  CENTER 
4-FOOT  WIND  TUNNEL  (IH4) 

by 

R.  B.  Kingsland 

Rockwell  International  Space  Division 
ABSTRACT 

This  report  presents  the  results  of  wind  tunnel  tests,  IH4,  con- 
ducted at  the  Langley  Research  Center  Unitary  Plan  Wind  Tunnel.  The 
model  tested  was  an  O.OlO-scale  version  of  the  Vehicle  3 Space  Shuttle 
Configuration.  Pressure  measurements  were  made  on  the  launch  configura- 
tion, Orbiter  alone,  external  tank  alone,  and  solid  rocket  booster  alone, 
to  provide  heat  transfer  pressure  data. 

The  tests  were  conducted  for  a Mach  number  range  from  2.36  to  4.6 
and  Reynolds  number  range  from  1.2  to  5 x 10^  per  foot.  The  model  was 
tested  at  angles  of  attack  from  -10°  to  20°  for  a sideslip  angle  range 
from  -5°  to  +5°,  and  at  sideslip  angles  from  -5°  to  48°  for  0°  angle  of 
attack. 

This  report  for  IH4  consists  of  four  volumes: 

Volume  1 - data  figures  4 through  47 
Volume  2 - data  figures  48  through  92 

Volume  3 - tabulated  source  data,  pages  1-401  (R  data  sets) 

Volume  4 - tabulated  source  data,  pages  402-926  (M  and  A 
data  sets). 
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F 

ALPHA,  PHI, 
X/LB,  MACH 

731-738 

68 

INTERFERENCE  TO  UNDISTURBED  PRESSURE  RATIOS, 
ORBITER  LOWER  WING,  BETA=-5,RN/L=3»0 

G 

ALPHA,  2Y/BW, 
MACH 

739-744 

69 

INTERFERENCE  TO  UNDISTURBED  PRESSURE  RATIOS, 
ORBITER  UPPER  WING,  BETA=-5,RN/L=3.0 

G 

ALPHA,  2Y/BU, 
MACH 

745-746 
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70 

INTERFERENCE  TO  UNDISTURBED  PRESSURE  RATIOS, 
ORBITER  VERTICAL  TAIL,  BETA=-5,  RN/L=3.0 

H 

ALPHA,  Z/BV, 
MACH 

747-748 

71 

INTERFERENCE  TO  UNDISTURBED  PRESSURE  RATIOS, 
ORBITER  FUSELAGE,  BETA=0,  RN/L=1.2 

F 

ALPHA,  PHI, 
X/LB,  MACH 

749-764 

72 

INTERFERENCE  TO  UNDISTURBED  PRESSURE  RATIOS, 
ORBITER  LOWER  WING,  BETA=0,  RN/L=1.2 

G 

ALPHA,  2Y/BW, 
MACH 

765-776 

73 

INTERFERENCE  TO  UNDISTURBED  PRESSURE  RATIOS, 
ORBITER  UPPER  WING,  BETA=0,  RN/L^l .2 

G 

ALPHA,  2Y/BW, 
MACH 

777-780 

74 

INTERFERENCE  TO  UNDISTURBED  PRESSURE  RATIOS, 
ORBITER  VERTICAL  TAIL,  BETA=0,  RN/L=1.2 

H 

ALPHA,  Z/BV, 
MACH 

781-784 

75 

INTERFERENCE  TO  UNDISTURBED  PRESSURE  RATIOS, 
EXTERNAL  TANK,  BETA=0,  RN/L=1.2 

I 

ALPHA,  THETA, 
X/LT,  WXH 

785-806 

76 

INTERFERENCE  TO  UNDISTURBED  PRESSURE  RATIOS, 
SOLID  ROCKET  BOOSTER,  BETA=0,  RN/L=1.2 

J 

PSI,  X/LSRB, 
MACH 

807-820 

77 

INTERFERENCE  TO  UNDISTURBED  PRESSURE  RATIOS, 
ORBITER  FUSELAGE,  BETA=0,  RN/L=3.0 

F 

ALPHA,  PHI, 
X/LB,  MACH 

821-836 

78 

INTERFERENCE  TO  UNDISTURBED  PRESSURE  RATIOS, 
ORBITER  LOWER  WING,  BETA=0.  RN/L=3.0 

^ G 

ALPHA,  2Y/BW, 
MACH 

837-848 

79 

INTERFERENCE  TO  UNDISTURBED  PRESSURE  RATIOS, 
ORBITER  UPPER  WING,  BETA=0,  RN/L=3.0 

G 

ALPHA,  2Y/BW, 
HACH 

849-852 

80 

INTERFERENCE  TO  UNDISTURBED  PRESSURE  RATIOS, 
ORBITER  VERTICAL  TAIL,  BETA=0,  RN/L=3.0 

H 

ALPHA,  Z/BV, 
HACH 

853-856 
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SOLID  ROCKET  BOOSTER,  BETA=0,  RN/L=5.0 

89  INTERFERENCE  TO  UNDISTURBED  PRESSURE  RATIOS, 
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90  INTERFERENCE  TO  UNDISTURBED  PRESSURE  RATIOS, 
ORBITER  LOWER  WING,  BETA=5.  RN/L=3.0 
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F 

ALPHA,  PHI, 
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G 

ALPHA,  2Y/BW, 
MACH 

905-913 

G 

ALPHA,  2Y/BW, 
MACH 

914-916 

H 

ALPHA,  Z/BV, 
MACH 

917-919 

I 

ALPHA,  THETA, 
X/LT,  MACH 

920-941 

J 

PSI,  X/LSRB, 
MACH 

942-955 

F 

ALPHA,  PHI, 
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G 
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92  INTERFERENCE  TO  UNDISTURBED  PRESSURE  RATIOS, 
ORBITER  VERTICAL  TAIL,  BETA=5,  RN/L=3.0 


SCHEDULE  OF  PLOTTED  COEFFICIENTS: 

A)  V^Pstag 

^''‘^Pstag 
‘^p/'^Pstag 

”>  ‘=p/‘^Pstag  V'^Pstag  « 

‘■P''‘'Pstag  *''*-SRb;  V‘'Pstag 

F)  P-j/Pu  versus  X/L^;  Pi'/Py  versus  ^ 

G)  P\/P\x  versus  X/Cj^ 

H)  Pi'/Py  versus  X/Cy 

I)  Pi/Pu  versus  X/Lj;  Pi/Py  versus  0 

J)  P^/Pyx  versus  X/Ls^g;  Pi/Pu  versus  ijj 


oncluded) 

PLOTTED 

COEFFICIENTS 

SCHEDULE 


CONDITIONS 

VARYING 


H 


ALPHA,Z/BV,  972-973 
MACH 


NOMENCLATURE 

PLOT 


SYMBOL 

MNEMONIC 

DEFINITION 

a 

speed  of  sound,  ft/sec 

Ab 

base  area,  ft^ 

b 

BREF 

wing  span  or  reference  span,  in 

c.g. 

center  of  gravity 

^ref 

c 

LREF 

reference  length  or  wing  mean  aerodynamic 
chord,  in 

C 

C 

local  wing  chord,  in 

Cp 

CP 

local  pressure  coefficient;  (Pf,  - P«)/q 

^Pstag 

CPST6 

stagnation  pressure  coefficient 

V^Pstag 

CP/CPS 

ratio  of  local  static  pressure  coefficient 
to  stagnation  pressure  coefficient 

CONFIG 

configuration 

F.S. 

fuselage  station,  in 

I.V. 

integrated  vehicle 

L 

L 

actual  length  of  component,  in 

MACH 

MACH 

Mach  number,  V/a 

M.S. 

missile  station,  in 

Pfi, 

PL 

local  static  pressure;  l/2pv2,  psi 

POINT 

data  point  number 

P« 

PINF 

frees tream  static  pressure,  psi 

Pi/Pu 

PI/PU 

interference  to  undisturbed  pressure  ratio 

PR 

ratio  of  local  static  pressure  to  freestream 
static  pressure 
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NOMENCLATURE  (Continued) 


PLOT 

SYMBOL 

MNEMONIC 

DEFINITION 

PORT 

Scani valve  port  number 

RUN 

run  number 

RN/L 

RN/L 

unit  Reynolds  number,  per  ft 

S-V 

VALVE 

Scani valve  number 

q 

Q(PSI) 

dynamic  pressure;  l/2pv^,  psi 

SREF 

wing  area  or  reference  area,  ft^ 

MRP 

moment  reference  point 

XMRP 

moment  reference  point  on  X axis,  in 

YMRP 

moment  reference  point  on  Y axis,  in 

ZMRP 

moment  reference  point  on  Z axis,  in 

T 

T 

temperature,  °F 

V 

V 

velocity,  ft/ sec 

X/Lb 

X/LB 

distance  from  nose  of  orbiter  divided  by 
orbiter  length 

i — 
X 

X/LT 

distance  from  external  tank  nose  divided 
by  external  tank  length 

5^/LsRB 

X/LSRB 

distance  from  SRB  nose  divided  by  SRB  length 

X/Cy 

X/CW 

distance  from  wing  leading  edge  divided  by 
wing  chord  length 

X/Cv 

X/CV 

distance  from  vertical  tail  leading  edge 
divided  by  vertical  tail  chord  length 

X 

X 

longitudinal  distance  from  nose  of  component,  in 
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NOMENCLATURE  (Continued) 


PLOT 

SYMBOL 

MNEMONIC 

DEFINITION 

Y 

Y 

lateral  distance  from  center-line  of  component, 
in 

Y/b/2 

2Y/BW 

distance  from  fuselage  center-line  outboard 
divided  by  semi- span  length 

Z 

Z 

vertical  distance  from  reference  plane  of 
component,  in 

Z/bv 

Z/BV 

distance  from  orbiter  station  Zq  = 500 
divided  by  vertical  tail  span 

a 

ALPHA 

angle  of  attack,  deg 

e 

BETA 

angle  of  sideslip,  deg 

PSI 

SRB  ray  angle  measured  clockwise,  looking 
forward,  from  bottom  center-line,  deg 

PHI 

orbiter  ray  angle  measured  clockwise, 
looking  forward,  from  bottom  center-line,  deg 

e 

THETA 

external  tank  ray  angle  measured  clockwise, 
looking  forward,  from  bottom  center-line,  deg 

p 

RHO 

mass  density,  slugs/ft^ 

p 

MU 

freestream  viscosity,  Ib-sec/ft** 

SUBSCRIPTS 


0 

1 

2 


b 


B 

FS 


SSV  reference  system 
conditions  upstream  of  a shock  wave 
conditions  downstream  of  a shock  wave 
body 

fuselage  station,  in 


14 


NOMENCLATURE  (Concluded) 


SUBSCRIPTS  (Continued) 


PLOT 

SYMBOL 

MNEMONIC 

DEFINITION 

FULL 

full  scale 

i 

I 

interference-integrated  vehicle  data 

LE 

leading  edge 

a 

L 

local 

MS 

missile  station,  in 

n 

ORI  NO 

orifice  number,  n = integer 

0 

0 

Orbiter 

S 

SRB 

SRB 

Solid  Rocket  Booster 

s 

static  conditions 

stag 

S 

stagnation  conditions 

T 

T 

external  tank 

t 

total  conditions 

u 

U 

undisturbed-component  alone  data 

V 

V 

vertical  tail 

W 

w 

wing 

CO 

freest ream 

CONFIGURATIONS  INVESTIGATED 


D 

(1)  0-|  + T]5  + S3  Ni5  - Integrated  Vehicle 

0]  = Orbiter  - B17  C7  M4  F5  W103  E22  V7  R5 
B-jj  - Fuselage 

C7  - Canopy 
M4  - OMS  Pods 
F5  - Body  Flap 
W103-  Wing 
E22  " Eleven 
V7  - Vertical  Tail 
R5  - Rudder 

T-|5  = External  Tank  with  protuberances 
S3  - Solid  Rocket  Booster 
N-|g  = BSRM  nozzles 

(2)  0]  + T22  Sg  Ni6  - Integrated  Vehicle 

T22  = External  Tank  without  protuberances 

(3)  0-|  - Orbiter 

C^}  T^15“  External  Tank  Alone 

(5)  Sg  Ni5  - Solid  Rocket  Booster  Alone 
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TEST  FACILITY  DESCRIPTION 


The  NASA  LaRC  4 foot  Unitary  Plan  Wind  Tunnel  (UPWT)  is  a closed- 
circuit,  continuous  flow,  variable  density  facility.  The  test  section  is 
4 feet  by  4 feet  by  7 feet  long. 

Two  tunnel  legs  are  available  for  supersonic  testing  in  the  Mach 
number  ranges  1.47  to  2,86  (Leg  No.  1)  and  2.29  to  4.63  (Leg  No.  2).  All 
of  these  tests  were  made  in  Leg  No.  2.  An  asymmetric,  sliding  block 
nozzle  position  and  total  pressure  setting  provide  the  test  Mach  numbers 
at  a specified  Reynolds  number.  Reynolds  number  can  be  varied  from  0.76 
to  7.78  million  per  foot.  Available  stagnation  pressure  variation  is 
4.0  to  142.  psia.  Dynamic  pressure  variation  is  95.  to  1260.  psf  with 
normal  operating  stagnation  temperature  about  150°F  in  Mach  modes  2 or  3 
and  about  175°F  in  Mach  mode  4.  The  tunnel  is  equipped  with  a dry  air 
supply,  an  evacuating  system,  and  a cooling  system.  The  facility  power 
is  approximately  83,000  horsepower. 

Model  mounting  provisions  consist  of  various  sting  arrangements, 
including  axial  (longitudinal),  lateral  (independent  pitch  and  yaw),  and 
roll  movement  with  side  wall  support.  A Schlieren  system  and  oil  flow 
visualization  equipment  are  available.  Data  are  recorded  at  the  tunnel 
and  reduced  off-line  at  the  Langley  Computer  Center.  The  tunnel  is  used 
for  force  and  moment,  pressure,  and  dynamic  stability  tests.  Hot  and  cold 
jet  effects  and  heat  transfer  have  been  studied  in  the  UPWT. 
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TESTING  AND  PROCEDURE 


Before  model  installation,  each  of  the  341  model  orifices  were  checked 
for  leaks  and  continuity.  The  location  of  each  of  the  orifices  on  the  model 
is  presented  in  Table  4.  It  was  found  during  this  check  that  orifices  43, 
738,  and  766  were  open  and  that  orifices  121,  532,  553,  558,  590,  and  715 
were  plugged.  Of  these,  only  orifice  43  was  recorded  during  the  tests. 

During  model  installation,  the  good  orifices  were  connected  to  twelve 
Scani valves  as  indicated  in  Tables  5 and  6.  A system  leak  and  continuity 
check  was  made  at  this  time  and  all  orifices  were  reading  good  except  701 
which  was  plugged  after  data  point  104.  No  further  checks  were  made  be- 
cause none  of  these  connections  were  broken  during  the  test. 

A vacuum  was  connected  to  port  0 and  a 1 psi  reference  pressure  to 
ports  1 and  2 of  each  Scani valve.  Additional  reference  pressures  of  5 psi 
were  connected  to  the  first  two  ports  that  were  open  after  all  model  pres- 
sures were  recorded  on  each  Scani valve.  On  the  Scani valves  that  used  10 
psi  transducers,  the  next  two  ports  had  a 10  psi  reference  pressure  con- 
nection. The  vacuum  was  used  as  a zero  point  in  data  reduction  and  the 
reference  pressures  were  used  as  a check  on  the  transducer  calibrations 
during  running,  and,  if  necessary,  to  adjust  the  pretest  calibration  of 
the  transducers.  To  increase  the  accuracy  of  the  data,  the  transducers 
used  in  each  of  the  twelve  Scani valves  were  arranged  by  pressure  range 
depending  on  which  configuration  was  being  tested  and  on  estimated  pres- 
sure measurement  levels.  The  actual  transducer  range  used  in  each  Scani- 
valve  is  presented  in  Table  7.  After  each  transducer  change,  a check  was 
made  to  ensure  that  there  were  no  leaks. 
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DATA  REDUCTION 


Standard  Langley  Research  Center  methods  were  used  to  obtain  local 
static  pressures  in  psi,  Pn. 

The  local  static  pressure  coefficient  for  each  orifice  was  calculated 
by: 

The  ratios  of  local  static  pressure  to  freestream  static  pressure 
upstream  of  the  shock  wave  were  calculated  by: 

PRl  = Pn/Pl 

The  ratios  of  local  static  pressure  to  total  pressure  downstream  of 
the  shock  wave  were  calculated  by: 

PR2  = Pn/Pt2 

The  stagnation  pressure  coefficients  were  calculated  by: 

‘^Pstag  ' '^"1 

The  ratios  of  local  static  pressure  coefficient  to  stagnation  pres- 
sure coefficient  were  calculated  by: 

^p/^Pstag  " “ Pi) 

If  the  data  was  from  a component  alone  run,  this  equation  provided 
the  ratio  of  local  static  pressure  coefficient  undi:-turbed  to  stagnation 
pressure  coefficient,  Cp^j/Cp^^^g.  However,  if  the  data  was  from  an  inte- 
grated component  run,  this  equation  provided  the  ratio  of  local  static 
pressure  coefficient  interference  to  stagnation  pressure  coefficient, 
Cp^/Cpstag- 
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DATA  REDUCTiON  (Concluded) 


The  ratios  of  local  static  pressure  interference  to  local  static 
pressure  undisturbed  were  calculated  by: 


Pi/Pu  ==  (Pni  - Pl)/(Pnu  “ Pi) 
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TABLE  I 


TEST  5 IHA  1 

Idate  5 H/l?/73 

TEST  CONDITIONS 

' 

MACH  NUMBER 

REYKOLDS-N.UMBER 

(per  ft  X 10®) 

DYNAMIC  PRESSURE 
{pounds/s'q.  inch)  , 

STAGNATION  TEMPERATURE 
(degress  Fahrenheit) 

2.36 

1.2 

1.87 

150 

2.36 

3.0 

4.6? 

150 

2.95 

1.2 

1.62 

150 

2.95 

3.0 

4.04 

150 

2.95 

5.0 

6.73 

150 

3.7 

1.2 

1.26 

150 

3.7 

3.0 

3.15 

150 

3.7 

5.0 

5.26 

150 

^•6 

1.2 

0.98 

175 

A. 6 

3.0 

2.45 

175 

4.6 

5.0 

4.09 

175 

.. 

'i. ' } 


BALANCE  UTILIZED; 


NF 

SF 

AF 

PM 

RM 

YM 


NONE 


CAPACITY: 


ACCURACY: 


COEFFICIENT 

TOLERANCE: 


COMMENTS:  Pressure  Transducers  accuracy  of  rated  load. 
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TABLE  II 


DATA  SET/®£jr>IUMBER  COLLATION  SUMf^iARY 


DATE  : 3/3  / 


DATA  SET  I CONFIGURATION 
IDENTtFIERl 


<$3)^/9^  I i-  'h  Sq  N/^ 


SCHD.  SPARAMETERS/VALUesH  H MACH  NUMBERS  ( OR  ALTERNATE  INDEPENDENT  VARIABLE  ) 


( 2r\/TeGR(^rBi:' 


yS'M/CL 


lAf  I T/^ 


•/Rporf/SFRAWC^) 


Q.3Xp^0 


/07  //S 


/08 


*7  /9 


20 


//5  I 9 2/ 


/ (4‘\  10 


m /S 


//3 


23 

/2 

24- 

/3 

25 

2^ . 

/yj^s  ics/vt  - j Pi^  j 


£iV 


Aa?--'"  ^ X ■ 


ALpfiA 


ZOy/3JZCJ. 


TlfPE  OF  DATA 
cr  OR 


V*  I ■ I III  I -r 

a OR  0 B^Ogg/ygie 

SCHEDULES  0 - UpP^fj, 


vet^TtCAU  T4»i- 
e>t,T  L.  Tfl 

Soi-f£>  (tACA'iFr 


.« *• 


.CiAtA  ■3CTS  RftTioeD  Ojat/3  *ef^ 

I i I I i I I 


Di=3cei&eD  otf  pA&e.  g 


COE’'®  I Cl  ENT  SCHEDULES 


IDVAR(I)  IDVAR  (2)  NOV 


TEST  HUN  NUMBERS 


TEST : 4-  C v 0 S>  9) 


TABLE  II.  (Continued). 

DATA  SET/R),(vrr  NUMBER  COLLATION  SUMMARY 


DATA  SET 
IDENTiFiER 

CONFIGURATION 

\ 

1 MACH  NUMBERS 

OH  ALTERNATE  INDEPENDENT  VARIABLE  | 

u 

B 

i 

'£^ 

\&,3& 

iJBEfispig 

4.  & 

iS 

m 

ii 

Hi 

Hi 

a 

r " 

Sfo 

95 

1 

i 

E 

■ 

3 

33 

Si 

96 

1 

(s 

s 

El 

■ 

3 

WM 

54 

©2. 

IB 

B 

Hi 

— — P 

1 

m 

&.  o 

Hi 

3 

55 

03 

90 

B 

B 

Hi 

Bg 

5£> 

04 

99 

B 

mu 

• 

B 

E 

3,  0 

El 

-76 

9/ 

_ 

C 

■ 

■ 

■ 

77 

92. 

“5 

B 

1^ 

■ 

HI 

■ 

la 

70 

93 

m 

^HHft 

o 

5 

3.0 

■ 

■ 

g 

M 

n 

H|[ 

79 

94 

B 

f?gi^rD4 

Jhs.^  1 

l.m 

■ 

Hi 

B 

a. 

HI 

Hi 

//9 

/53 

1 

||HB! 

(3 

0 

a. 

HI 

/ao 

/3f 

1 

R®i3TPa 

TA^VK 

A"L6Mb) 

“/O 

im 

a 

j 

' 

a 

IH 

m 

a. 

/aa. 

/28 

j 

i 

Q 

■ 

H 

aJ 

/as 

/29 

m 

B 

gi 

B;' 

/24 

HH 

m 

j/^^sroc 

»Si 

O 

■1 

a 

'2®. 

/3/ 

i^HHi 

iH^Hl 

B 

L. 

1 

\ 

f 

oj 

HI 

g 

_ I 

a 

tzc. 

/3a 

gi 

_J 

n 


ro 


, . 

1 

hhi 

HH 

t s 

_ » 

t 

HHHHHHHHH' 

( 1 

1 

1 .. 

1 

! _ ( 

» 

1 

1 i 1 

i » 

1 

i 

1 

1 _ 1 

1 

i 

I t 1 

TYPE  OF  DATA 

COEfFiClENT  SCHEDULES 

lOVARfl)  lOVAR  (21  NOV 

a OR  S 

1 SCHEDUt.ES  , [ 

TEST:  4^(Op)MT  /oB9 


TABLE  n,  (Continued) 


DATA  SET/fbc^^r^NUMBER  COLLATION  SUMMARY 


DATE  : 3/3J/76 


DATA  SET 
IDENTIFIER 


configuration 


SCHD.  SPARAMETERS/VAUUE 


I Sb 


MACH  NUMBERS  ( OR  ALTERNATE  INDEPENDENT  VARIABLE  ) 


a.'a6[a.‘?sl  3.7  1 4-,^ 


14Z. 


/^3 


/•f4  iSQ 


14-S  IS7 


{SB 


/4-7\/S9 


{5^ 


/55  /^7 


/4^8  /^O 


{&7 


14'f  /it 


/SO 


iSi  /(g3 


{S2.  /6^ 


;6£ 


//ff<STAi-i-ei>  .3  0 COEFFICIENT  SCHEDULES 

^ ^ r>y.^r  oi-^  - # 


TYPE  OF  DATA  /^aTAi-i-ei>  i 

a OR  J5  ^ ■':_  oyA>r 
SCHEDULES  A^QDg A / AgJ  S 0 


lOVAR  111  IOVAR(2)  NOV 


TEST  RUN  NUMBERS 


TABLE  II.  - (Concluded), 


RESULTANT 
DATA  SET 

DATA  SET/DATA  SET 

MQ3BAA/MQ3BCA 

Mq3UAA/MQ3UCA 

MQ3LAA/MQ3LCA 

MQ3VAA/MQ3VCA 

MQ3TAA/MQ3TDA 

MW3SAA/MQ3SEA 

MQ3BAB/MQ3BCB 

it"  ' ' ■ 

MW3UAB/MQ3UCB 

AQ3LAB 

MQ3LAB/Mq3LCB 

AQ3VAB 

Mq3VAB/MQ3VCB 

MQ3TAB/MQ3TDB 

HqSSAB/MqaSEB 

MqSBAC/MqSBCC 

MqsuAc/wqsucc 

AQ3LAC 

Mq3LAC/Mq3LCC 

AQ3VAC 

MQ3VAC/MQ3VCC 

Mq3TAC/Mq3TDC 

MQ3SAC/MQ3SEC 

MQ3BAD/MQ3BCD 

AQ3UAD 

MW3UAD/Mq3UCD 

AQ3LAD 

MQ3LAD/MQ3LCD 

Mq3VAD/Wq3VCD 

AQ3BAE 

Mq3BAE/MQ3BCA 

AQ3UAE 

Mq3UAE/MQ3UCE 

AQ3LAE 

Hq3LAE/^^q3LCE 

AQ3VAE 

Mq3VAE/Mq3VCE 
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TABLE  III.  - MODEL  DIMENSIONAL  DATA 


MODEL  COMPONENT  BOpy  - 

GENERAL  DESCRIPTION  ■ 'FriRfilRgR.  ^ T.-f  gb+Ajf>yi  gh-h.  A^^V^^■^rpr^ 

per  Rockvell  Lines  VL70”000139« 


MOm..  SCALE^«__Q_._Q1Q 

DRAWING  NUMBER  ’ VL70-0CX>I39 


DIMENSIONS  : 

FULL  SCALE 

MODEL  SCALE 

Length  - In. 

ISQO.T 

-12-908 

Mox  Width  " In. 

267.6 

2.676 

Max  Depth  - In. 

2hk,5 

2.445 

Fineness  Ratio 

4,82175 

4,82175 

Area  - Ft^ 

Max.  Cross-Sectional 

Ay 

■ 0^0^867 

Pianform 

Wetted 

Bose 


TABLE  in.  - Continued. 


MODEL  COMPONENT  : OAWOPY  ~ Oj  

GENERAL  DESCRIPTION  ■ r!f^nf^g^^T>n-?-■-^nr(  3 ^>^-1.  T.inpg 

VL70 -0001^9. 


MOTIRT.  .anAT.Kj Q.^Q]jQ. 

DRAWING  NUMBER  ..VL70-000139 


DIMENSIONS  FULL  SCALE  MODEL  SCALE 

Length  (x^=433  to  X^=670)  ia.FS  — 22^ — 3-.:?7 

Max  Width  __________ 

Max  Depth  


Fineness  Rotio 
Areo 


Mox.  Cross-Sectional  ' 

Planform  _________ 

Wetted  ■-  ■ ' 

T 


Base 


TABLE  III.  - Continued. 


MODEL  COMPONENT : TiT-Rynij  ~ ♦ 

GENERAL  DESCRIPTION:  3 Configuration  per  RockwlI  Lines 

VL7Q-OOOI3Q  data  for  fl)  of  (S)  sides. 


■ Model  scale;  Q.QIQ 

DRAWING  NUMBER:  vr.TO-nnniqo 


DIMENSIONS:  FULL-SCALE 

2 

Area  - Ft  205.52 

Span  (equivalent)  - in.  353.34 

Inb'd  equivalent  chord  114.78 

Outt  d equivalent  chord  55.00 

Ratio  raovable  surface  chord/ 
total  surface  chord 

At  Inb'd  equiv.  chord  0.208 

At  Outb'd  equiv.  chord  0.400 

Sweep  Back -Angles,  degrees 

Leading  Edge  n nn  . 

Trailing  Edge  - 10.24 

Hingeline  ' 0»00 


2 

Area  Moment  (Normal  to  hinge  line) -Ft  07 


MODEL  SCALE 

0.02055 
3-5334 
1.1476 
0^ 


0.208 

0.400 


10.24 
0.00 " 

’ Q..003f55^ 


TABLE  III.  - Continued. 


MODEL  COMPONENT  : mny  w.ap.-  

GENERAL  DESCRIPTION  3 ConflRuratlon  per  Rock-well  Lines 
VLTO-QOOI39 


MODEL  SCALE?  O.QlO 

DRAWING  NUMBER  VLZQriJQQJAR 

DIMENSIONS  ; 

Length  - la. 

Max  Width  " 

Max  Depth 
Fineness  Ratio 
Areo  - Ft^ 

Max.  Cross-Sectional 
Plonform 

Wetted 


FULL  SCALE  MODEL  SCALE 


■O.fiATO 
a.  676 


■Q.:,t>S38gL 


Base 


I 


TABLE  Hi.  - Continued. 


MODEL  COMPONENT!  QMS  Pods  - 

GENERAL  DESCRIPTION!  Configuration  3 P®**  Rockwell  Lines  VL70-000139, 


NOTE:  M4  identical  to  M3,  except  Intereectipn  to  fuselage. 

QiQlft - 

DRAWING  NUMBER  VL70-000139 

DIMENSION!  RJLL  SCALE  MODEL  SCALE 


Ler^th  - IN 
Max  Width  - IN 
Mox  Depth  “ IN 
FinanMS  Ratio 
Areo  - FT^ 


346.0 

108.0 

113.0 


3.460 
1.080  • 
xa3o 


Max  Cross-Sectional 

Plonform 

Wetted 

Bose 
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1 


1 


1,..™ 


1 - k i 

TABLE  In.  - Continued. 


M3DEL  COMPONENT  3 BSRM  NOZZLES  - 

GENERAL  DESCRIPTION:  3 Configuration  BSRM  NozaXes  per  Rockwell  Lines 
VL77-000036  and  VL72-000088,  Data  for  (1)  of  (2)  sides 


Model  Scale  = 0.010 

VL72-000088 
DRAWING  NO,  jga2=ffl?P.P3^ 


DIMENSIONS 

MACH  NO,  _____ 

DIAMETER  DEX  ~ IN  (®  X>r  = I941) 
DIAMETER  DT  ~ IN 
DIAMETER  DIN  ~ IN 
ON ~ DEGREES 

AREA  _ FT^ 

MAX  CROSS-SECTIONAL 

GIMBAL  ORIGIN 

left  NOZZLE  ~ IN  FS 
RIGHT  NOZZLE  ~ IN  FS 
NULL' POSITION 

LEFT  NOZZLE  - DEG. 

RIGHT  NOZZLE  - DEG 


FULL-SCALE  MODEL  SCALE 
178.5  1.785 


173.78  0.01738 



1738  "243  400 

1738  +243  400 

PITCH  YAW 

+8“  +8® 

±8“  ±8“ 
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TABLE  III.  - Continued. 


DRAWING  NUMBER; 


VL70-Q00146/ 


DIMENSIONS: 


FULL-SCALE 


MODEL  SCALE 


Area-  Ft 

Span  (equivalent)  - in. 

Inb'd  equivalent  chord-  In. 

Outb'd  equivalent  chord 

Ratio  movable  surface  chord/ 
total  surface  chord 

At  Inb'd  equiv.  chord 

At  Outb'd  equiv.  chord 

Sweep  Back  Angles,  degrees 

Leading  Edge 

Tailing  Edge 

Hingeline 


106.38 

201.0 

91.585 
■ 50.833 


0.400 

0.400 


34.83 

26.25 

34.83 


■ 0106 
2.010 
0.916 
0.508 


0.400 

0.400 


34.83 

26.25 

34.83 


Area  Moment  (Normal  to  hinge  line)-Ft  526.13 
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TABLE  III.  - Continued, 


MODEL  COMPONENT  : -BaQgim-SQLID^Q.aEET.JgOLX)R..- Sg 

GENERAL  DESCRIPTION  ..  Rooster  Solid  Rocket.  Cooflyiratlon.  Body 
of  Revolution,  Data  for  (I)  of  (2)  sidesj  per  RockTreLl  Lines  VL77~OOOQ36 
and  VL?2 -000088 

-mmL-scAL^ — g^Q.10 

DRAWING  NUMBER  . VL72 -000088.  VL77-0r)00^fi ; 


DIMENSIONS  : 


FULL  SCALE 


MODEL  SCALE 


Length  (includes  Nozzle)  - In. 

M ox  Width  (Tank  Dia.)  - In. 

Max  Depth  (Aft  Shroud)  - In. 
Fineness  Rotio 
Areo  - 

Mox.  Cross-Sectional 
Planform 

Wetted 

Bose 

WP  of  BSRM  Centerline  (z^)  - In. 
PS  of  BSRM  Nose  (X  ) - la. 


pU 

1^2 -Q 


8.49268 


4oo,o 


200.0 


17.410 


JL.-420 


_aJl5Q. 


8.49268 


0.022Q2 


4.00 


2.00 


34 


TABLE  in.  - Continued. 


hWDEL  COMPONENT:  External  tank  idth  protuberances, 115 


GENERAL  DESCRIPTION:  External  oaygen-hydrogen  tank;  vehicle  3 configuration 

per  Rockwell  lines  VL78-000Q41B  and  VL72~000088B.  Model  Scale  = G.OIO 


• VL78-.000041B 
DRAWING  NUMBER:  VL72-0000S8B 


DIMENSIONS: 


FULL-SCALE  MODEL  SCALE 


Length  - In,  (Nose  ®X^=^09)  1865  18,65 

Max.  Width  (Dia.)-In..  324  3,24 

Max.  Depth  _ 

Fineness  Ratio  5,756  5.755 

Area  - 

Max.  Cross-Sectional  572,555  0.057 

Planform  

Wetted  

f 

Base  

WP  of  Tank  Centerline  (X^)  In,.  400.0  4.000 
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N.  ..  - I : . , J i 1 I L 

TABLE  III.  - Concluded. 

MODEL  COMPONENT:  External  Tank  vrf.thout  proturbrances^  T22 


GENERAL  DESCRIPTION:  External  Oxygen-Hydrogen  Tank,  vehicle  3 Configuration, 

per  Rocktvell  lines  VL78-»0000A1B  and  VL72-000088B , 

Model  Scale  = 0.010 


VL78-000041B 

DRAWING  NUMBER:  VL72-000088B 

DIMENSIONS: 

FULL-SCALE 

MODEL  SCALE 

Length  - In,  (Nose  ®Xy='309) 

1865 

18.65 

Max.  Width  (Dia. )-In. 

324 

3.24 

Max.  Depth 

Fineness  Ratio 

5.756 

5.756 

Area  - 

Max.  Cross-Sectional 

572.555 

0.057 

Planforifi 

Wetted 

> 

Base 



WP  of  Tank  Centerline  (X,j,)  In. 

400.0 

4.000 
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TABLE  III.  - Continued. 


i .1  t 


MODEL  COMPONENT:  VERTICAL  - . 

GKP^RAL  DESCRIPTION:  Cerxterline  vertical  ta-flj  rimihl.f*vf>flgp  tri-hVi 

roimded  leading  edge. : 

NOTE;  Same  as  V5,  but  vlth  manipulator  hoiiainof  removed . 

MODEL  SCALE:  0.010  


DRArao  NUMBICR:  VLTO-OOOlRq 


DIMENSIONS; 

FULL  SCALE 

MODEL  SCALE 

TOTAL  DATA 

. 

Area  (Theo)  - Ft^ 

Planform 

U25..93- 

a.o42$.9-., 

Spaa  (Theo)  - In. 

3.1.5.  ?2- 

— 

Aspect  Ratio 

... 

I..6T5.^ 

Rate  of  Taper 

O.W 

— Q.507  . 

Taper  Ratio 

n.Unli 

— OuUolt 

Sweep-^ek  Angles^  Degrees. 

Leading  Edge 

h^XQQi 

Trailing  Edge 

..2£_,Bk9. 

S6.2k9  ... 

0.25  Element  Line 

feL.13Q 

-41.1?Q 

Chords ; 

Root  (Theo)  ''/P 

268.50 

^g.--6.850 

Tip  (Theo)  W 

lQ8.i4.7 

-,3.x.Q.6to 

W.C 

-1*19.-81  . 

,_L.99.8L 

Pus.  Sta.  of  .25  MAC 

itt-6^.qo 

_lkx£35 

W.P.  of  .25  MAC 

--6?5-!^2g 

6. ■•^5532 

B.L,  of  .25  MAC 

0 O.QQ-- 

O.QQ- 

Airfoil  Section 

■ 

Leading  Wedge  Angle  - Deg. 

io.g(.s: 

.J.Q.d2aQ 

Trailing  Wedge  Angle  - Deg. 

l^^.QgQ 

Ut.Q2Q 

Leading  Edge  Radius 

.a^.QQQ. 

■.rL.Q£Q 

2 

Void  lirea  - Ft 

_XbI2Qi32— 

Blanketed  Area 

— -Q^O-Q- 

_iU3Q 
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TABLE  III,  - ContijiHfed'. 


VODEL  COMPOVS^T:  . WING-W 


-ENEJy\'-  OESGRIPTim;  ConfiguratiOP  ^ Orblter  per  T,ines  VLTn-Ofiftl  ^tQ. 
NOTE;  Sme  planform  Wg^  except  Olhedral  at  Trailing  Ed«0. 


.g>Q.in, 


MO  . 

DIMENSIONS! 

DATA 

Area  L-'ieo.)  Ft* 

Planforn 
Span  (Theo.)  In* 

Aspect  ^atio 
Rate  of  Taper 
Taoer  Ratio 

Dihedral  Angle,  degrees 
tnesdence  Angle,  degrees  - 

Aerodynamic  Twist,  degrees  . 

Sweep  Sack  Angles,  degrees 
Leading  Edge 
Trailing  Edge 
0.25  Element  Line 
Chords; 

Root  (TheoJ  B«P*0,0» 

Tin,  (Theo)  B.P. 

. ..  ■.  - WAG  ■■ 

Pus.  Sta.  of  .25  MAC 
W.P,  of  .25  MAC 
8.L.  of  .25  MAC 

EXPOSED  DATA  o 
Area  l^rhed)  Ft^ 

Span,  (Theo)  In.  BPIOB 
Aspect  Ratio 
Taper  Ratio 
Chords 

Root  BP108 

Tip  1.00  b • 

■ -.MACv' ■ — 

Pus.  sta.  of  .25  MAC 
W.P.  of  .25  MAC 
B.L.  of  .25  MAC 

Airfoil  Section  (Rockwell  Hod  NASA) 
XXXX-64 

Root  b » 

? 

b • ■ . 

. T ; ■■:  ■ ■ ■■ 

Data  for  (1)  of  (2)  Sides 
Leading  Edge  Cuff  « 

Plan'^CTm  Area  Et* 

Leading  Edc©  Intersects  Pus  M.  L.  0 Sta 
Leading  Edge  InteTSecis  Wing  0 Ste 
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ORlGINAIi 
OF  POOR  QUAiinr 


N0>  _ vl7Q-oooi^q 


FULL-SCALE 


2690,00 


0 ,200 

‘tW 


— t■3.QQa■ 
— ^SiQQQ,. 
^S.2QQ 

-a^37-9S.,. 


agg.TT 


MLiL 


■lQ.3a,.0 


MODEL  SCALE 


0.2690 


■ Ri3M8.. 

P.PfiK 

J-J3Z- 

0.200 


, S..QOQ. 


■M40Q.. 


-IQ  A 


.35^09 

6i,89S4 

-Ll3Z95. 

JkA 


..^i99ag 


1752.29  0.1752 

720.68 

7.2068 

0. 211-51 

0.2451 

562,40 

5.6240 

137.85  . 

1-3765  _ 

393. OR 

3-QROR 

1 1.83 . R1 

n -85R1 

300.  PO 

■=t  -OrtPO 

251.76 

P . 51 76 

0-10 

0.10 

0.12  _ 

0.12 

,QilT?03- 


) 


TABLE  IV.  - ORIFICE  LGCATIOMS. 


26-CfTS  Orbiter 
IBEP  = 1290.3 


Pressure 

T&iJ  Locations 

Bottom,  Surface 

Bottom  Centerline 

B.P  - -5O' 

' (F.S.) 

Orifice 

Orifice 

No. 

X/L 

Xo  (F.s.) 

No. 

X/L 

1 

0 

238.00 

33 

,20  496.060 

2 

.005 

244.452 

34 

,30  625.090 

3 

.020 

263.806 

h 

.OLO 

289.612 

Viindshield  Left  Side 

5 

.060 

315.  U8 

6 

.080 

341.224 

30 

Center  of  forward 

; window 

7 

,100 

367.030 

31 

Center  of  oblique  window 

8 

.150 

431.545 

32 

Center  of  aft  window 

9 

.200 

496.060 

10 

.300 

625.090 

Cross  S.er: 

Mens  (Left  Side) 

u 

.400 

754.120 

12 

.500 

883.150 

OriCiee 

13 

.600 

1012.180 

No. 

X/L  Xn(F.S.) 

14 

.800 

1270.240 

15 

.950 

1463.785 

35 

.1C  367.030 

0 = 10° 

16 

.975 

1496.043 

36 

0 = 20® 

17 

1.000 

1528.300 

30 

CCL  Tangent 

18 

1.025 

1560.558 

■53 

HH3  Tangent 

19 

1.050 

1592.815 

89 

.2‘  496.060 

COL  Tangent 

40 

/ = 35° 

Oo,.:  Centerline. 

41 

0 = 46° 

42 

0 = 50°  (Z=320) 

"nifice 

43 

0=96.3  (2=410) 

!o>. 

:c/L 

Xo  (F.3.1 

,3-C  625.090 

0==33.1  (■'0-5; 

4^ 

0 = 40 

2C 

.051 

302.515 

46 

0 = 45 

21 

.100 

367.030 

47 

0 = 57  (Z-330) 

22 

,125 

199.283 

0=60.9  (C=340) 

23 

.150 

431.545 

49 

0=65  (2=350) 

24 

.160 

444.448 

5^:. 

0=69  (Z=360) 

25 

.170 

457.351 

51 

0^5.7  (Z^O) 

26 

.180 

470.254 

52 

0 = 135 

27 

.200 

496.060 

53 

.60  1012.180 

0=^9. 3 (z=3ao) 

28 

.300 

625.090 

54 

0=95.5  (Z=410) 

29 

.600 

1012.180 

55 

0=103  (Z=425) 

56 

0=112.6  (Z=440) 

57 

0=135 

58 

.80  1270.24 

0=95.5  (2=410) 

59 

.975  1496.043 

0=51.6  (Z=3Q0) 

60 

0=48.0  (Z=350) 

original 
OF  POOR  QGALII^' 
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lABLK  IV.  “ Continued. 


26-OTS  Orbiter  - Continued 
O.OIQ-Seale 

Q!-15  Pods  (Left  ^ide) 


Orifice 


Ho . X/L 

XnFMLL 

YnFMLL 

Zr^FULL 

61  .7^0 

1245 

-95 

474 

127.9 

62  .505 

1276 

-105.5 

488 

129.5 

63  .829 

1307 

-117.0 

498.7 

130 

64  ' .862 

135c 

-126.5 

506 

130 

65  .963 

1480 

-134.5 

513 

130 

66  . 829 

1307 

-95.0 

511 

139.6 

67  .963 

I4BO 

-95.0 

530 

144 

68  .829 

1307 

-124.5 

474 

120.8 

69  .963 

1480 

-142.5 

474 

117.5 

70  1.000 

1528.3 

-142.5 

474 

117.5 

71  1.0145 

1547 

Bottom  of 

PCS 

Left  Win^  Bottom  Surface 

Orifice 

b/2 

Mo. 

X/L  X/C. 

XnFULL 

.25 

72 

.40  .153 

754.1 

20 

’■0=117.085 

7? 

.50  .299 

883.150 

=886.0 

74 

. 60  *444 

1012.180 

Xoir=6l8.5 

75 

,eo  .736 

1270.240 

.40 

76 

.592  .025 

1002.063 

’fo=187.336 

77 

.600  ,045 

1012.180 

C=502,5 

73 

. 660  . 2CC 

1090.000 

XoL8=989.5 

79 

.700  .302 

1141.21^' 

80 

.80  .559 

1270- 2 

!40 

81 

. 933  . 900 

1441.750 

.50 

32 

.651  .025 

1027 . 5 

113 

■ ''0=234. 1'^O 

83 

.700  .i'77 

114^.210 

-=416.5 

84 

.800  ,487 

1270.240 

y.oL8=106'7. 5 

.60 

85 

.708  .100 

1152. 000 

Yo=281.004 

S6 

.800  .428 

1270. 240 

0=360.0 

87 

. 845  . 600 

1332.000 

XoLE=lll6.0 

88 

.8?6  .700 

1368.000 

89 

.904  .800 

1404.000 

90 

.918  .850 

1422.000 

91 

.932  .900 

1440.000 

40 


TABLE  IV.  - Continued 


I 


26-OTS  Orbit er  ~ Continued 
O.QIQ-Scale 

Left  VJing  Bottom  Surface  ~ Continued 


Orifice 


b/2 

No. 

X/L 

X/G 

XnF7LL 

.75 

Yo=351.255 

92 

.740 

.025 

1193.425 

C=277.0 

93 

.800 

.302 

1270.240 

X^ir=llS6.5 

% 

.928 

.900 

1435.800 

.85 

95 

.786 

.100 

1255.2 

Yo=398.0S9 

0=222.0 

XoI2=1233.0 

.95 

96 

.826 

.20 

1303.850 

Yo=4U.923 

9? 

.924 

.90 

1430.650 

C=158, 5 

XoL5=l288.0 

.99.8 

98 

.90 

1398.95 

Leading  Kd<?e 

(Left  ]■! 

j-n^) 

Rolled  Dovm  30° 

Orifice 

b/2 

r:o. 

X/L 

V 

•'C 

.30106 

99 

.40 

rr  ::oi 

led  30°  Oo’.ni 

.318^3 

lOG 

.50 

u ; I'oi 

led  30°  hovm 

.5C 

101 

.643 

T.K  Rolled  30°  Do-m 

. 60 

102  to  107 

C-rOUj:' 

- 3ec  Sketch 

.’’5 

108 

Tl  'ol 

■'  ed  30^  Dovm 

.85 

109  to  lU 

Ircu^.  3 

ketch 
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TABliE  IV.  ~ Continued. 


26-OTS  Orbiter  - Continued 
Q. 010-Scale 


aif^ht  ]rfing  Top  Surface 


2Z2 

•Orifice 

"0. 

5^ 

x/c 

X^FIILL 

.40 

115 

.602 

.05 

1014.625 

Yq=1S7.336 

116 

.660 

.20 

1090.000 

C=502. 5 

117 

.816 

.60 

1291.000 

7.oIi:=9S9.5 

.60 

iia 

.736 

.20 

1188.000 

yo=2S1.004 

119 

.848 

.60 

1332.000 

1=360.0 

120 

.904 

.80 

1404.000 

Xo"Z=lll6.0 

121 

.932 

.90 

1440.000 

122 

.946 

.95 

145s. COO 

.80 

123 

.782 

.20 

1246.960 

Yo=374.67.^ 

124 

.884 

.90 

1378.070 

0=187.3 

XoTi:=l209.5 

Vertical  Tail  (Left 

8 ids ) 

Orifice 

Oo, 

0/bv 

4n  - 

>ln 

x/c 

125 

.299 

594.34 

L.". 

0 

126 

.299 

594.34 

1438,2 

.30 

127 

.299 

594.34 

1570,5 

.90 

128 

.53'" 

667.9 

L.l. 

0 

129 

.532 

667.9 

1500. 8 

.30 

I'^O 

.532 

667.9 

1537.0 

.50 

ir- 

.532 

667.9 

1585.5 

132 

.532 

667.9 

1611, n 

.90 

133 

.765 

741.49 

L,".. 

:)34 

.765 

741.49 

1563.8 

.y^ 

135 

.765 

741.49 

1651.2 

.90 

136 

.905 

7S5.6 

L-L. 

0 

TABLE  IV,  “ Continued. 
26-OTS 

External  Tank  - 0.010-Scale 
LT  = 2174-3^9  = 1865  F“.s7  = H.S. 


Orifice 

No. 

X/1 

3 

501 

.04 

0° 

74-60 

0.746 

502 

.08 

0° 

U9,2^> 

1.492 

503 

.15 

0® 

279.75 

2.7975 

504 

.40 

0° 

746.00 

7.46c 

505 

.60 

0° 

1119.00 

11.190 

506 

.80 

0° 

1492.00 

14. 920 

507 

.40 

45° 

746.00 

7.460 

508 

.60 

45° 

1119.00 

11.190 

509 

.80 

45° 

1492.00 

14.920 

510 

.90 

45° 

1678.50 

16.785 

511 

.30 

67.5° 

559.50 

5.595 

512 

.35 

67.5° 

652.75 

6.5275 

513 

.40 

67.5° 

746,00 

7.460 

514 

.50 

67.5° 

932.50 

9.320 

515 

.60 

67.5° 

1119,00 

11.190 

516 

.65 

67.5° 

1212.25 

12.1225 

517 

.70 

67.5° 

1305.50 

13.055 

518 

.75 

67.5° 

1398.75 

13.9875 

519 

.80 

67.5° 

1492.00 

14.920 

520 

.90 

67,5° 

1678.50 

16.785 

521 

.20 

90° 

373.00 

3.73O' 

522 

.25 

90° 

466.25 

4. 6625 

523 

.275 

90° 

512.875 

5.12875 

524 

90° 

559.50 

5.595Q 

525 

.325 

90° 

606.125 

6.06125 

526 

.35 

90° 

652.75 

6.5275 

527 

,40 

90° 

746.00 

7.460 

528 

.45 

90° 

839.25 

8.3925 

529 

.50 

90° 

932. 5'" 

9.3250 

530 

.55 

90° 

1025.75 

10.25^5 

531 

.60 

90° 

1U9.00 

11.190 

532 

.65 

90° 

1212.25 

12.1225 

533 

.70 

90° 

1305.50 

13.0550 

534 

.75 

90° 

1398.75 

13.9875 

535 

.80 

90° 

1492.00 

14.9200 

536 

.85 

90° 

1585.25 

15.8525 

537 

.90 

90° 

1678.50 

16.7850 

538 

.275 

112.5° 

512.875 

5.12875 

539 

.30 

112.5° 

559.50 

5.5950 

540 

.325 

112.5° 

606.125 

6.06125 

541 

.35 

112.5° 

652.75 

6.5275 

542 

.40 

112.5° 

746.00 

7.460 

543 

.45  • 

112.5° 

839.25 

8.3925 

544 

.50 

112.5° 

932.50 

9.3250 

43 


rABEE  IV.  - Continued, 

26-C?rS  - Continued 


Orifice 

X/L 

Q 

X£S 

545 

.55 

112.5“ 

1025.75 

10.2575 

546 

.60 

112.5° 

1119.00 

11.1900 

547 

.65 

112.5° 

1212.25 

12.1225 

548 

.70 

112.5° 

1305.50 

13.0550 

549 

,75 

112.5° 

1398.75 

13.9875 

550 

.80 

112.5° 

1492.00 

14.920 

551 

.85 

112.5° 

1585.25 

15.8525 

cco 

.90 

112.5° 

1678.  T' 

16,7850 

553 

.825 

123° 

1538.625 

15.38625 

554 

.85 

123° 

1585.25 

15.8525 

555 

.875 

123° 

1631.375 

16.31875 

556 

.90 

123° 

1678.50 

16.7850 

557 

.925 

123° 

1725.125 

17.25125 

558 

.96 

123° 

1790.40 

17.9040 

559 

.325 

135° 

606,125 

6.06125 

560 

.35 

135° 

652.75 

6.5275 

561 

.375 

135° 

699.375 

6.99375 

562 

.40 

135° 

746 . 00 

7.460 

563 

.45 

135° 

839.25 

8.3925 

564 

.50 

135° 

932.50 

9.3250 

565 

.55 

135° 

1025.75 

10.2575 

566 

.60 

135° 

1119.00 

11,190 

567 

.65 

135° 

1212.25 

12.1225 

568 

.70 

135° 

1305.50 

13,0550 

569 

.75 

135° 

1398.75 

13.9875 

570 

.80 

135° 

1492.00 

14.920 

^71 

,85 

135° 

1585.25 

15.8525 

w'  1 * 

572 

.90 

135° 

1678.50 

16.7850 

573 

.935 

151° 

1748.275 

17.43775 

574 

575 

.40 

157.5° 

746 . ‘T'O 

7.460 

.425 

157.5° 

792.625 

7.92625 

576 

577 

.45 

157.5° 

83*:'.  25 

8.3925 

.475 

157.5° 

885.875 

8.85875 

578 

.50 

157.5° 

932.50' 

9.3250- 

579 

.55 

157.5° 

1025.75 

10,2575 

580 

.60 

157.5° 

1119.00 

11.190 

581 

.65 

157.5° 

1212.25 

12.1225 

582 

.70 

157.5° 

1305.50 

13.0557 

583 

.75 

157.5° 

1397.:; 

13-9878 

584 

.60 

157.5° 

1492,00 

14.92^' 

585 

.85 

157.5° 

1585.25 

15.8525 

586 

.90 

157.5° 

1678.50 

16.7850 

587 

.425 

161» 

792.625 

7.92625 

588 

.50 

166“ 

932.50 

9.3250 

589 

.70 

166° 

1305.50 

13.0550 

590 

.90 

166° 

1678.50 

16.7850 

44 


Orifice 

— No* 

Uh 

0 

591 

.40 

167® 

592 

0.00 

180° 

593 

,005 

180° 

594 

.01 

180° 

595 

.04 

180° 

596- 

,08 

180° 

597 

.15 

180° 

598 

.20 

180° 

599 

.25 

180° 

600 

.30 

180° 

601 

.35 

180° 

602 

.375 

180° 

603 

.40 

180° 

604 

.425 

180° 

605 

.45 

180° 

606 

.475 

180° 

60? 

.50 

180° 

608 

.525 

180° 

609 

.55 

180° 

610 

.575 

180° 

6ll 

.60 

180° 

612 

.65 

180° 

613 

.70 

180° 

614 

.75 

180° 

615  ■ 

.80 

180° 

616 

.85 

180° 

61  "7 

.90 

180° 

618 

.937 

180° 

619 

.975 

180° 

620 

.08 

1970 

621 

.15 

197“ 

622 

.30 

197“ 

623 

.50 

197° 

624 

,70 

197° 

625 

.90 

197° 

626 

.15 

210° 

627 

.40 

210° 

628 

.60 

210° 

629 

.80 

210° 

630 

.937 

210° 

631 

.40 

220° 

632 

.50 

220° 

633 

.70 

220° 

634 

.335 

225° 

635 

.40 

232° 

636 

.60 

232° 

637 

.80 

232° 

TSBIi'E'  IV.  - Continued. 

26-(7rS  - Continued 


746.00  . 

7.4600 

0.00 

0.00 

9.325 

0.09325 

18,65 

0.1865 

74.60 

0.7460 

149.20 

1.4920 

279.75 

2.7975 

373.00 

3.730 

466.25 

4.6625 

559.50 

5.5950 

652.75 

6.5275 

699.375 

6.99375 

746.00 

7.460 

792.625 

7.92625 

839.25 

8.3925 

885.875 

8.85875 

932.50 

9.3250 

979.125 

9.79125 

1025.75 

10.2575 

1072.375 

10.72375 

1119.00 

11,1900 

1212.25 

12.1225 

1305.50 

13.0550 

1396.75 

13.9875 

1492.00 

14.920 

1585.25 

15.8525 

1678.50 

l6.7R5f‘' 

1747.505 

47505 

1818.375 

18.18375 

149.20 

1.492'’ 

279.75 

2.7975 

559.50 

5.5950 

932.50 

9.3250 

1305.50 

13.0550 

1678.50 

16.7850 

279.75 

2.7975 

746-^0 

7.4600 

1119.00 

11.1900 

1492.00 

14.9200 

1747,505 

17.47505 

746.00 

7.4600 

932.50 

9.3250 

1305.50 

13.0550 

624.775 

6.24775 

746.00 

7.4600 

1119,00 

11.1900 

1492.00 

14.9200 

45 


IV . - Concluded. 


26-OTS  Solid  Hocket  Motor 
0. 010-Scale 


Orifice  Orifice 


Mo, 

X/L 

££> 

^s(FULL) 

- 

Wo. 

X/L 

tl 

^s(FULL) 

701 

.00 

90 

200.000 

735 

.900 

225 

I7O8.4OO 

702 

.025 

90 

241.900 

736 

.930 

225 

1758,680 

703 

,050 

90 

283.800 

737 

.960 

225 

1808.960 

704 

.100 

90 

367.600 

738 

.990 

225 

1859.240 

705 

.400 

9C 

870.400 

739 

.930 

240 

1758. 680 1 

706 

.700 

90 

1373-200 

740 

.960 

.240 

1808.960 

1 oKXFL 

707 

.760 

90 

1498.0 

741 

.990 

240 

1859. 240J 

r Diagram 

70S 

.800 

90 

1540. 800 

742 

.300 

247.5 

702.800 

709 

.930 

90 

1758.680 

743 

.400 

247.5 

870.400 

710 

.990 

90 

1859.240 

744 

.500 

247.5 

1038.000 

711 

.050 

180 

283.800 

745 

.600 

247.5 

1205.600 

712 

.100 

180 

367-600 

746 

.700 

247.5 

1373.200 

713 

.200 

180 

535.200 

747 

.115 

260 

392.740 

714 

.400 

ISO 

, 870. 400 

748 

270 

(45“  from  nose  radius ) 

715 

.600 

180 

1205.600 

749 

.025 

270 

241.900 

716 

.700 

ISO 

1373.200 

750 

.050 

270 

283.800 

717 

.780 

180 

1498.0 

751 

.075 

270 

325.700 

718 

.800 

180 

1540. 800 

752 

.100 

270 

• 367.600 

719 

.900 

ISO 

1708. 400 

753 

.110 

270 

384.360 

720 

.930 

180 

1758.680 

754 

.130 

270 

417.880 

721 

.960 

ISO 

1808. 960 

755 

.150 

270 

451.400 

722 

.990 

180 

1859.240 

756 

.200 

270 

535.200 

'^23 

.910 

21c 

1725-16(5' 

'757 

.300 

270 

702.800 

721 

.920 

210 

1741.920 

On 

■:^58 

• 400 

270 

870. 40G 

725 

.930 

210 

1758, 680 

Skirt 

759 

.500 

270 

1C3P.000 

726 

.950 

210 

1264.440 

i»  Dia- 

760 

.fon 

270 

1205.600 

72'^ 

.925 

215 

1736.42 

gram 

76] 

.700 

270 

1373.200 

■^28 

.94'' 

215 

17'^5.A40 

7-2 

.780 

2-70 

1498.0 

729 

.960 

215 

'8n8.96Q, 

76?. 

. 80r.' 

270 

1540.800 

730 

.150 

225 

451.400 

764 

.900 

270 

1708. 400 

731 

.40' 

»:.r.  J 

765 

.93^' 

270 

1758.68'' 

• ^ 

Arir 

• ..  w . 

225 

12c  5. 600' 

766 

. 990 

270 

1P59.240 

733 

.78.^ 

225 

1498.0 

767 

.300 

315 

702.800 

734 

.800 

225 

1540.800 

76s 

.700 

315 

1373.200 

0^'  poou 


priiice 

Valve 

Poi:^ 

orifice 

Valve 

Port 

Orifice 

Valve 

1 

12 

4 

41 

10 

17 

81 

2 

2 

12 

5 

42 

10 

18 

82 

10 

3 

12 

6 

43 

4 

4 

83 

6 

4 

12 

7 

ItU 

10 

19 

84 

6 

5 

12 

8 

45 

10 

20 

85 

8 

6 

10 

4 

46 

10 

21 

86 

6 

7 

10 

5 

47 

4 

5 

87 

6 

8 

10 

6 

48 

4 

6 

88 

2 

9 

10 

7 

49 

4 

7 

89 

2 

10 

10 

8 

50 

4 

8 

90 

2 

11 

6 

28 

51 

4 

9 

, 91 

2 

12 

6 

4 

52 

4 

10 

! 92 

10 

13 

6 

5 

53 

4 

11 

1 93 

6 

14 

2 

4 

54 

4 

12 

; 94 

2 

15 

2 

5 

55 

4 

13 

95 

10 

16 

2 

6 

56 

4 

14 

96 

10 

17 

2 

7 

57 

4 

15 

97 

.4 

18 

2 

8 

58 

4 

16 

98 

10 

19 

2 

9 

59 

4 

17 

99 

10 

20 

7 

4 

60 

4 

IS 

100 

10 

21 

7 

p 

61 

7 

7 

101 

10 

22 

7 

6 

62 

7 

8 

102 

12 

23 

8 

10 

63 

7 

9 

103 

10 

24 

8 

11 

64 

7 

10 

104 

10 

25 

6 

12 

65 

4 

19 

105 

12 

26 

8 

23 

66 

7 

11 

106 

12 

27 

8 

14 

67 

4 

20 

107 

10 

28 

1 

4 

68 

7 

12 

108 

12 

29 

1 

5 

69 

4 

21 

109 

12 

30 

a 

15 

70 

4 

22 

no 

6 

31 

8 

16 

71 

4 

23 

in 

6 

32 

8 

17 

72 

10 

25 

n2 

12 

33 

10 

9 

73 

6 

29 

113 

10 

34 

10 

10 

74 

6 

30 

114  . 

6 

35 

10 

11 

75 

6 

6 

n5 

8 

36 

10 

12 

76 

10 

26 

n6 

1 

37 

10 

13 

77 

10 

27 

n7 

1 

38 

10 

14 

78 

6 

31 

n8 

1 

39 

10 

15 

79 

6 

32 

n9 

1 

40 

10 

l6 

80 

6 

7 

120 

1 

Port 

1o" 

28 

33 
8 
9 

9 

10 

11 

12 

13 

lA 

29 

34 
15 

30 

31 
24 

32 

33 

34 

35 

9 

22 

23 

10 

n 

24 
12 

13 

35 

36 

14 

36 

37 
18 

6 

7 

8 
9 

10 


^ .J 


TABI£  VL 

VAUffi-^PORT  VS  ORIFICE  NUMBER 


PORT 

VALVE 

_ ^ ^ * 

1 

2 

3 

4 

5 

6 

4 

28 

14 

515 

43 

573 

12 

5 

29 

15 

516 

47 

580 

13 

6 

116 

16 

517 

48 

581 

75 

7 

017 

17 

518 

49 

582 

80 

8 

118 

18 

519 

50 

583 

84 

9 

119 

19 

520 

51 

584 

86 

10 

120 

81 

531 

52 

585 

87 

11 

as 

53 

586 

714 

12 

122 

89 

533 

54 

589 

716 

13 

123 

90 

534 

55 

611 

14 

124 

91 

535 

56 

731 

15 

503 

94 

536 

57 

612 

732 

16 

504 

126 

537 

58 

613 

742 

17 

505 

127 

546 

59 

614 

743 

18 

506 

129 

547 

60 

615 

744 

19 

507 

130 

548 

. 65 

6l6 

745 

20 

508 

131 

549 

67 

617 

746 

21 

509 

132 

550 

69 

618 

757 

22 

510 

134 

551 

70 

619 

758 

23 

521 

135 

552 

71 

624 

759 

24 

705 

97 

625 

760 

25 

706 

554 

628 

761 

26 

555 

629 

767 

27 

556 

630 

768 

28 

557 

633 

11 

29 

636 

73 

30 

566 

637 

74 

31 

567 

78 

32 

568 

703 

79 

33 

569 

704 

83 

34 

570 

93 

35 

571 

no 

36 

572 

111 

37 

597 

702 

114 

38 

596 

39 

621 

40 

626 

50 


51 
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VIEW  LOOK/Wfi-  FOKWARD 


X^'  IOlZ.!d 


c.  26-OTS  Orbi ter  Fuselage  Cross-Section 
Figure  2,  - Continued. 
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d,  26-OTS  Orbiter  OMS  Pods 
Figure  2.  - Continued. 
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e.  Left  Wing  Leading  Edge 
Figure  2.  - Continued. 
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. 26-OTS  Vertical  Tall 
Figure  2,  - Continued. 
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26-OTS  ET  Pressure  Tap  Locations 
Figure  2.  - Continued. 
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h.  26-OTS  SRB 
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d.  External  Tank.T 


Figure  3.  - Continued 
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Figure 

3.  - Concluded. 
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Volume  1— pages  1-513 
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FIG.  51  VARIATION  OF  CP/CPS  ON  THE  ISOLATED  ORB I TER.  VERTICAL  TAIL, 
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FIG.  81  INTERFERENCE  TO  UNDISTURBED  PRESSURE  RATIOS^  EXTERNAL  TANK, 
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FIG.  82  INTERFERENCE  TO  UNDISTURBED  PRESSURE  RATIOS.  SOLID  ROCKET  BOOSTER. 
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FIG.  87  INTERFERENCE  TO  UNDISTURBED  PRESSURE  RATIOS.  EXTERNAL  TANK. 
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